Study Design. A randomized controlled trial in occupational health practice was conducted.
Back pain is a frequently occurring health problem with substantial economic impact because of sick leave and long-term disability. In contrast to its magnitude, there are only a few reports of effective preventive interventions. 20 Therefore, the minimization of disability and sick leave among workers with low back pain remains a challenge for physicians. In the past decade evidencebased guidelines have changed clinical management of back pain to a more activating approach that aims at restoring functioning. This aim also is pursued in the workplace. 2, 4 Recently, guidelines have been published on the occupational health management of patients with low back pain. 3, 37 Occupational physicians play an important role in return to work management of patients with back pain. However, the efficacy of back pain management by occupational physicians has hardly been investigated. Moreover, a literature review on vocational outcomes of interventions for back pain concluded that clinical interventions are not effective in decreasing time to return to work. 33 More successful are those interventions that are carried out in an occupational health setting 17, 37 and that advise to stay active in case of nonspecific low back pain. 13, 23 In occupational health practice, it is often recommended to have early interventions to enhance return to work. Occupational health guidelines recommend active rehabilitation and return to work strategies if the worker is having difficulty returning to normal occupational duties. In line with these recommendations, we performed a randomized clinical trial to determine whether early active management by an occupational physician can reduce absence from work and improve other back pain-related health outcomes.
Methods
Study Population. The occupational health services of eight different academic and peripheral hospitals in the Netherlands participated in the study. Patients in these hospitals were eligible if they had been on sick leave with low back pain for at least 10 days and were working in a department that had approved participation. Additional criteria specified pain located below the scapula and above the gluteal fold, no consultation with occupational physician for low back pain in the past 3 months, no pregnancy, and an understanding of the Dutch language.
The administrative worker or the occupational health nurse of the specific occupational health service informed eligible subjects about the project. After informed consent, a sealed opaque envelope containing a note was opened. This note stated whether the patient was assigned to the occupational physician (i.e., the intervention group) or to the reference group. The assignment was based on block randomization using a random numbers table.
The supervisors of all the patients included in the trial were informed about the research project with a leaflet containing information about their responsibilities in the patient's return to work process. They were advised to stay in contact with the worker, to allow a gradual return to work, and if care was needed, to refer a worker to his or her general practitioner.
According to earlier studies in occupational health, a sample size of 60 in both arms of the study would be sufficient to demonstrate an effect on sick leave. 17, 23 Occupational Physician Group. Each patient in the intervention group was scheduled for an appointment with the occupational physician as soon as possible after giving informed consent. The patients could receive medical treatment by their general practitioners, therapists, and specialists as usual (Figure 1 ).
Before and during the research project, the occupational physicians were provided with management guidelines for low back pain. We trained occupational physicians on the use of the guidelines in 10 monthly sessions during the year that patients were included in the study. Every meeting was attended by 60% of the physicians. The guidelines, based on scientific findings and a consensus of opinion among the occupational physicians, have been published elsewhere. 32 They comparable with those developed recently in the Netherlands and Great Britain. 3, 37 In short, the guidelines can be divided into two parts concerning diagnostics and interventions. Three diagnostic categories for low back pain had to be distinguished on the basis of medical history and physical examination: nonspecific back pain, back pain with nerve root compression, or specific back pain (i.e., back pain as a result of a potentially serious medical conditions). Furthermore, the occupational physician had to assess factors with a supposed relation to the duration of disability: disabilities, 27 ,35 psychosocial problems, 7, 9, 25, 36, 38, 39 heavy work, 6, 11, 24 organizational problems, 10, 11, 18 and inadequate treatment. 5 The second part of the guidelines deals with interventions aimed at removing barriers for return to normal work. Workers with nonspecific back pain should be advised to stay active. In the case of a disparity between the worker's abilities and the work demands, the occupational physician should advise about exercise and education, or about modifying the work demands. Other interventions involved conferring with the general practitioner or physiotherapist and advising or consulting the employer. Follow-up consultations should take place within 3 weeks and be repeated until the worker returns to work.
To get some insight into the implementation of the guidelines, the physicians had to fill out a tick form for every consultation of a patient included in the trial. From these forms, we derived performance indicators that gave an indication of the extent to which the guidelines were implemented.
Reference Group. In the reference group, patients did not visit the occupational physician during the first 3 months of sick leave. However, if the employee insisted on seeing the occupational physician, this was allowed. Their supervisors received the same information as the supervisors of the patients from the intervention group. All the patients received standard medical treatment as usual by their general practitioners. If the patient did not work full-time after 3 months, he or she was still invited to visit the occupational physician.
Data Collection. Patients were observed for 12 months. Potential confounders were assessed by a questionnaire. At the start of the trial, the patients filled in this questionnaire on demographic factors, perception of working conditions, 34 low back pain characteristics, pain intensity, 19 functional disability, 26, 27 general health perception, 16 coping style, 28 and health locus of control. 14 The follow-up evaluation over the 12-month period consisted of monthly postal questionnaires on health care utilization, the reason for sick leave, and return to work status, with or without adaptations. Sick leave data also were determined from computerized record systems of the occupational health services. Return to work was defined as working as many hours as before absence. Sick leave was measured over a 1-year period. After 3 and 12 months, data were collected with questionnaires on pain intensity, functional disability, and general health perception.
Pain intensity during the week before measurement was rated on a visual analogue scale (VAS) of 100 mm ranging from no pain to very severe pain. 19 The Roland Disability Questionnaire (RDQ) was used to assess functional disability. This questionnaire is reportedly a reliable, valid, and responsive instrument. 8, 29 The RDQ contains 24 yes or no questions. The total score can range from 0 to 24, which we transformed to a 0 -100 range. General health perception was measured by the Nottingham Health Profile (NHP). The NHP contains 38 yes or no questions in six scales: physical mobility (8 items), energy (3 items), pain (8 items), sleep (5 items), emotional reactions (9 items), and social isolation (5 items). We totaled the yes answers and transformed the score on each scale to a 0 to 100 range. The scales cannot be aggregated to one total score. The NHP has proved to be a reliable and valid instrument for various study populations.
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Outcome Measurements. The primary endpoint in this study was time until return to work after a 1-year follow-up period. As secondary outcomes, we used time until recurrence, number of days lost over a 1-year period for all reasons and for low back pain separately, rates of return to work at 3 and 12 months, pain intensity, functional disability, and the six general health perception scales at 3-and 12-month follow-up assessments. Health care utilization was assessed over 3 months to check whether the reference group would consult their general practitioner more often. The dependent variables were blindly administered without knowledge of the assigned group or other baseline characteristics.
Statistical Analysis. The analysis was performed on an intention-to-treat basis. The results for the intervention group were compared with those of the reference group, independently of the interventions by the occupational physician. Time until return to work was defined as the period between inclusion in the study and return to work. A Kaplan-Meier survival curve was estimated to describe the probability of not returning to work in relation to time since inclusion. Differences in time until return to work and time until recurrence were assessed with Cox regression analyses and tested with a likelihood ratio test. Time until recurrence was defined as the period between return to work and recurrence of sick leave for low back pain. The 2 test was used for the analysis of an effect on the rate of return to work at 3 and 12 months. Because the distributions for pain intensity, functional disability, general health perception scores, and total absence during 1 year were not normal, the Mann-Whitney U test was used to test differences between the groups.
Baseline scores on the outcome parameters, patient characteristics, and perception of working conditions were checked for potential confounding, which we defined as prognostic factors related to both group and outcome parameter.
Subgroup analyses were performed for time until return to work using Cox regression analyses for three subgroups, based on the hypothesis that occupational health management would be more effective in these specific patient groups. The first subgroup consisted of patients with nonspecific low back pain. Next, we constructed a subgroup with at least two perceived problems in working conditions, which were defined as a score above the 75th percentile on a specific working conditions scale. The last subgroup involved patients having psychosocial problems, which were defined as scores below the 25th percentile on active coping behavior or on internal locus of control.
All analyses were performed with SPSS for windows 6.1.3 (SPSS, Chicago, IL).
Results

Study Population
Of the 142 employees who met the inclusion criteria, 22 refused to participate. As a result, 120 employees entered the study after informed consent. The employees who refused to participate did not differ significantly (P Ͻ 0.05) from the participants in gender, age, occupation, time until return to work, or sick leave during 1 year after potential inclusion. The baseline questionnaire was returned by 117 patients (98%). After 3 months, 110 questionnaires were returned (92%), and 108 questionnaires were completed after 12 months (90%). The monthly questionnaires on health care utilization and sick leave during the first 3 months were returned by 110 patients (92%). Sick leave data could be gathered for all the participants from the computerized systems of their occupational health services. From both these systems and the monthly questionnaires, the reasons for sick leave during the follow-up period could be obtained for 111 patients (92%). Table 1 shows the baseline characteristics of the two groups. No significant differences (P Ͻ 0.05) were found between the groups for these characteristics.
Although the patients in the reference group were not invited for a consultation with their occupational physician during the first 3 months, 14 patients in this group (24%) went to see their occupational physician during this period on their own initiative. In the intervention group, two patients did not visit the occupational physician, one because the physician's appointment schedule did not permit it before he had returned to work and one because the original diagnosis was changed.
Time Until Return to Work
The median time until return to work was 56 calendar days: 51 days for the intervention group and 62 days for the reference group (Table 2; Figure 2 ). The hazard ratio of 1.3 for time until return to work suggests a shorter time in the intervention group. The 95% confidence interval of 0.90 to 1.9, indicates that this was not a statis- Mean pain intensity (VAS) tically significant difference. According to the findings, 34% of the patients (n ϭ 41) did not fully return to their work within the 3-month follow-up period: 31% in the intervention group and 37% in the reference group. The odds ratio for rate of return to work at 3 months was 0.77 (95% confidence interval, 0.36 -1.6). After 1-year of follow up,, 12 patients (10%) had not recovered from the first episode of low back pain but there was no difference between the groups. We did not find any confounding factors.
Time Until Recurrence and Sick Leave Over a 1-Year Period Recurrences could not be determined among the patients who had not fully returned to their job before the end of the follow-up period (n ϭ 12). For nine other patients, the reason for the second and subsequent absence periods could not be established. These cases were all excluded from this analysis.
The rate of recurrence was 25% (n ϭ 12) in the reference group and 51% (n ϭ 26) in the intervention group. The hazard ratio was 2.4 (95% confidence interval, 1.2-4.7), meaning that the estimated risk of recurrence was 2.4 times greater for the intervention group. The mean duration of sickness absence for low back pain and the total duration of sick leave in 1 year did not differ between the two groups.
Pain Intensity, Functional Disability, and General Health Perception Mean scores and standard deviations after 3 and 12 months of follow-up evaluation for pain intensity, functional disability, and general health perception are presented in Table 2 . The scores dropped sharply from baseline to the 3-months assessment. Because of loss to follow-up and missing values, the numbers in the intervention group ranged from 52 for pain intensity to 55 for the other parameters at the 3-month follow-up assessment, and from 49 to 50 at the 12-month follow-up evaluation. The numbers in the reference group ranged from 54 to 56 at the 3-month follow-up assessment, and from 49 to 51 at the 12-month follow-up evaluation. No significant differences (P Ͻ 0.05) were found between the intervention and reference groups. No confounders needed to be included in the analyses.
Cointerventions
For the first 3 months of sick leave, the groups did not differ in terms of consultations with general practitioners, therapists, or specialists. Of the whole group, 88% went to see the general practitioner, and 21% had more than three consultations. The analysis showed that 82% of the patients visited a physical therapist or related practitioners and 45% had more than 12 visits. Also, 31% of the patients visited a specialist, 14% more than twice.
Subgroups
Nonspecific low back pain was diagnosed in 90 patients: 49 in the occupational physician group and 41 in the reference group. The subgroup with problematic working conditions comprised 55 patients, 25 of whom were assigned to the intervention group. Of the 39 patients categorized as having psychosocial problems, 20 belonged to the intervention group. Time until return to work did not differ between the occupational physician group and the reference group for any of the three subgroups. The nonspecific low back pain subgroup showed a trend of effective intervention by the occupational physician (P ϭ 0.10). The hazard ratio for the occupational physician group was 1.4 (95% confidence interval, 0.93-2.2), indicating that the chance of returning to work was 1.4 times greater for the occupational physician group.
Discussion
In this randomized controlled study investigating vocational rehabilitation of workers with low back pain by occupational physicians, we did not find a significant difference in return to work measures or health mea- sures. Recurrences were more frequent in the occupational physician group.
We were able to conduct a randomized controlled trial, which is special in the occupational health field, in which mostly nonrandomized historical cohort studies are conducted. The internal validity of our study was good, with characteristics such as an adequate randomization procedure, treatment options presented as equally effective for the participants, comparability of both groups on all important prognostic factors, a follow-up rate exceeding 90% of all the patients, and an intention-to-treat analysis.
We encountered some difficulties in the assessment of sick leave because data from the computerized record system of the occupational health services and from the self-report in the monthly questionnaires differed. In 79% of the episodes, the difference was 1 week or less, but in 14% it was more than 2 weeks. However, no systematic bias in reporting was found. We decided to use the data from the computer records because the occupational health service and the employers also use these data. These data had the advantage of being gathered without any knowledge of the intervention.
In this study, management by the occupational physician showed a trend toward shorter sick leave that was not significant. The lack of a significant result could have resulted from the following factors that reduced the impact of the intervention and diminished the contrast between the two groups.
First, the number of patients from the reference group that crossed over to the occupational physician during the first 3 months was quite high (24%). Because we used an intention-to-treat analysis, these patients were analyzed as belonging to the reference group. If we assume efficacy of the intervention, this crossover improved the outcome for the reference group. We analyzed the results of the group that crossed over. They returned to work more frequently in the beginning, but less frequently in the end. The intention-to-treat analysis seems to be the only way to account for the influence of this selected group. 40 Second, we had to restrict return to work management by only the supervisor to a maximum of 3 months of sick leave because of ethical and political reasons. Moreover, there is some evidence that information leaflets for supervisors can improve sickness absence resulting from low back pain. 30 This could have led to the favorable outcome of the trial in both the intervention and reference groups. Our level of no return to work in 1 year (12%) compares favorably with that found by Loisel et al (45%). 21 Third, the intervention by the occupational physician was not as early as intended. In 36% of all the cases, the occupational physician did not see the patients before 4 weeks of sick leave. Another reason for less contrast between the groups was that the natural course of an episode in the reference group was quite favorable, with more than 60% of the patients returning to work during the first 3 months. It was not easy to increase this already high rate of return to work by means of an intervention. It is possible that the heterogeneity of the study population obscured an effect in a specific subgroup. This was difficult to assess because of the lack of statistical power in these subgroups. We found, however, a trend for a more favorable outcome in the subgroup with nonspecific low back pain. It can be argued that rehabilitation advice is more effective in this subgroup.
Although we tried to maximize the implementation of the guidelines, the compliance of the occupational physicians with the guidelines could be considerably improved. In another article, we have described the assessment of compliance, showing deviance from the guidelines in most cases. 31 The occupational physicians were most frequently noncompliant with the following aspects of the guidelines: encouragement of activity (14.3%), inadequate therapy (17.4%), and evaluation within 3 weeks (46.7%). It is known that self-report of compliance with guidelines leads to an overestimation of the implementation. 1, 22 Moreover, a better compliance was related to a shorter time until return to work and a higher patient satisfaction score. This indicates that lack of compliance also may be a cause of this study not finding an effect.
Unfortunately, the statistical power of the study was too low to distinguish between the absence of an effect or the presence of only a small effect. Also, small decreases in sickness absence can be practically relevant because the intervention by an occupational physician is relatively cheap and the costs of sickness absence are high. Therefore, we recommend larger sample sizes for future studies, which will enable them to detect small differences in sickness absence.
A worrisome finding was that the risk of sick leave recurrence as a result of back pain was higher in the intervention group. This might indicate that an early intervention leads to an earlier recurrence of back pain. However, because the duration of sick leave over the 1-year period was the same in both groups, we considered this as not a really serious side effect.
This study did not show a positive effect on pain intensity, functional disability, or general health perception. The reasons for not finding a large effect for these outcome variables are the same as those for sick leave. Moreover, we note that reduction of pain was not a main target of the treatment guidelines since patients were encouraged to become active again in spite of the pain. Furthermore, the baseline scores on the Nottingham Health Profile scales (emotional reactions, social isolation, and sleep problems) were too low to show a response. The same low scores have been reported before in a relatively healthy population. 16 The management of return to work by the occupational physician according to the guidelines seemed to be acceptable by patients. Participation in a randomized study was more problematic because 15% of the eligible patients refused to participate, one third of whom insisted on a visit with the occupational physician. This indicates that support by the supervisor only is not as meaningful an alternative for many workers as we had assumed.
We identified two other randomized trials in which an intervention comparable with that in our study was performed. 33 Greenwood et al 12 studied case management of workers on sick leave of 2 weeks duration in the United States. A rehabilitation nurse evaluated health and psychosocial problems among workers and advised them about return to work. The intervention group (n ϭ 121) remained off work for an average of 102 Ϯ 148 days, but did not differ from the reference group (n ϭ 163) with standard care, which had an average sick leave of 110 Ϯ 149 days. These findings compare well with those in our study. We found a mean sick leave duration of 83 Ϯ 95 days for the intervention group (including censored cases in which sick leave was assessed until the time of censoring) and 115 Ϯ 124 days for the reference group, which was also not statistically significant (95% CI for difference of the means, Ϫ8.2-71.9).
In contrast to these findings, Indahl et al 15 reported positive results from a simple intervention performed in a spine clinic. Patients with more than 8 weeks of sick leave were assured that their back pain was of a benign character and urged to resume light normal activity. The proportional hazard ratio for return to work was 2.23 (range, 1.74 -2.84) in this intervention group (n ϭ 463), as compared with conventional treatment. In this study, however, the duration of sick leave at inclusion was much longer than in our study. Comparison with other studies suggests that interventions are more effective among patients with a longer duration of sick leave.
In conclusion, we could not demonstrate that early management by the occupational physician had a substantial effect on return to work or health outcomes. However, the occupational health setting remains an important area for further investigations into the effectiveness of interventions for returning patients with low back pain to work. Future studies should be directed at workers on sick leave longer than 4 weeks. These studies should give special attention to physician compliance with the guidelines for management of return to work of patients with back pain.
Key Points
• Occupational physicians were provided with guidelines for early occupational health management of workers with back pain.
• Time until return to work was not shorter after early return to work management by occupational physicians, as compared with management by the supervisor.
• For pain, disability, and other health outcomes, there was no difference in outcome between the occupational physician group and the supervisor group.
• More attention should be given to implementation of practice guidelines.
• Active management of return to work by occupational physicians should be directed at workers on sick leave longer than 1 month.
Point of View Ernest Volinn, PhD
Occupational health physicians in the foregoing trial underwent thorough training in the early management of back pain; their training was based on up-to-date, evidence-based guidelines. Even so, patients assigned to those occupational health physicians did little better on health outcomes, notably time-to-return-to-work, than did patients assigned to a reference group. As with any trial, those who disagree with the findings of this trial may draw attention to certain of its features. There was a trend toward earlier return-to-work for patients assigned to occupational health physicians, and had the population sizes of the groups in the trial been larger, the trend may have been significant. Patients in both groups also received extensive treatment extraneous to the trial, which may have confounded the results. For instance, 82% of those in both groups visited a physical therapist or related practitioner. This was an "intention-to-treat" trial, and despite the random assignment of patients to the occupational health physician group and the reference group, about one-quarter of those assigned to the reference group crossed-over and saw an occupational health physician. Additionally, cross-national studies suggest that back pain patients in The Netherlands may respond to their pain differently than back pain patients elsewhere. 2, 4 Standing back from particular issues that may be raised, however, a negative result in the trial was to be expected. Most back pain patients, if they miss any time from work at all, resume work in a matter of days or weeks. 1, 5 According to data from several countries, the curve that describes the rate of patients still off work declines steeply with time.
11 A literature review written by the lead author of the foregoing article concludes that, other than the recommendation of activity as usual and the avoidance of bed rest, interventions that attempt to alter the return-to-work curve have had little success. 9 Might research efforts, then, be redirected toward innovative approaches?
There is a suggestion of such an approach in the foregoing article. Investigators sent a pamphlet to workplace supervisors of back pain patients in both the intervention and reference groups. The pamphlet advised supervisors to "stay in contact with the worker, to allow a gradual return to work and if care was needed to refer a worker to their general practitioner." The pamphlet, particularly because it came from an authoritative source, may have served as an active intervention for both groups in the trial. Whatever the effect of occupational health physicians, it may not have been additive with the effect of the pamphlet. Mailing a pamphlet to supervisors presumably is more cost-effective than is intervention by occupational health physicians. Pamphlets, 3, 8 among other low-cost interventions, 12 have had an effect in other studies. Alternatively, the return-towork curve for the first 8 weeks of time loss from work may prove to be resistant to change, and resources may be concentrated on workers whose time loss extends beyond this time. 6, 7, 10 The foregoing study, in short, may be seen as a signal, yet another one, to test such innovative approaches.
